Comparative mutagenicity of N-nitrosamines in a semi-solid and in a liquid incubation system in the presence of rat or human tissue fractions.
The rat liver microsome-mediated mutagenicities of a series of N-nitrosodialkylamines and heterocyclic N-nitrosamines were determined in a liquid incubation system using Salmonella typhimurium TA1530. The influence on mutation frequency of the concentration of co-factors for mixed-function oxidase and composition and molarity of the buffer was investigated, using N-nitrosomorpholine as substrate. The mutagenicity of the N-nitroso compounds in the liquid incubation system under optimal reaction conditions at equimolar concentration was compared quantitatively with that obtained in a soft-agar incorporation assay. N-Nitrosodi-n-pentylamine and N-nitrosodi-n-butylamine showed no enzyme-mediated mutagenicity in the liquid incubation system, and metabolically activated N-nitroso-dimethylamine and N-nitroso-diethylamine showed negligible mutagenic activity in the soft-agar assays. In contrast with these results with the N-nitrosodialkylamines, the mutagenic effects of heterocyclic N-nitrosamines were similar in the liquid incubation system and in soft-agar incorporation assays. The heterocyclic N-nitrosamines showed rat-liver microsome-mediated mutagenicity in the following descending order: N-nitrosomorpholine greater than N-nitrosopyrrolidine greater than N-nitrosopiperidine greater than N-nitroso-N'-methylpiperazine. Seven human liver specimens converted all heterocyclic N-nitrosamines into mutagens; this activity was similar to that of rat liver, except that for N-nitroso-N'-methylpiperazine, fractions from three human liver biopsies were three to 30 times more active than those from untreated rats. The specific reversion of S. typhimurium TA1530 to histidine prototrophy provides experimental evidence that all the N-nitrosamines studied were converted by liver microsomal enzymes into monofunctional alkylating agents.